Claims: 



. A method of binding a kappa opioid receptor in a subject in need thereof, 
comprising: 

administering to said subject a composition comprising a kappa opioid receptor 
antagonist an& a physiologically acceptable carrier, wherein the kappa opioid receptor 
antagonist is a compound of formula (I): 



1 - 




wherein Q is H or COC]_ 8 alkyl; 
Rj is Cj.8 alkyl, or one of the following structure^: 



c4y 2 
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Y, is H, OR Br, CI, F, CN 5 CF 3 , N0 2 , N 3 , OR 8 , CO,^, C,. 6 alkyl, NR ]0 R M , NHCOR t2 , 
NHC0 2 R 12 , CONR 13 R^ CH 2 (CH 2 ) n Y 2 ; 

Y 2 is H, CF 3 , CO^L, Chalky 1, NR l0 R n , NHCOR 12 , NHC0 2 R 12 , CONR 13 R t4 , CH 2 OH, 
CH 2 OR 8 , COCH^; \ 

Y 3 is H, OH, Br, Cl ? F/CN, CF 3 , N0 2 , N 3 , OR 8 , C0 2 R 9 , C l 6 alkyl, NR 10 R n , NHCOR I2 , 
NHC0 2 R 12 , CONR 13 R l4 , CH 2 (Ch\y 2 ; 

R 2 is H, C,_ 8 alkyl, C 3 _ 8 alkenyL C 3 . 8 alkynyl or CH 2 aryl substituted by one or more 
groups Y,; \ 

R 3 is H 5 Cj.g alkyl, C 38 alkenyl, C 3 \ alkynyl or CH 2 aryl substituted by one or more 
groups Y,. \ 

wherein R 2 and R 3 may be bonded together to form a C 2 . 8 alkyl group; 

R 4 is hydrogen, C U8 alkyl, C0 2 C(_ 8 alkylaryl substituted by one or more groups Y,, 
CH 2 aryl substituted by one or more groups Y w or CO^C,. 8 alkyl; 

Z is N, O or S; where Z is O or S, there is no R 5 \ 

R 5 is H, C,_ 8 alkyl, C 3 . 8 alkenyl, C 3 . 8 alkynyl, CH 2 OQ 2 C,_ 8 alkyl, C0 2 C,_ 8 alkyl or 
CH 2 aryl substituted by one or more groups Y,; \ 

n is 0, 1, 2 or 3; \ 

Rs is a group selected from the group consisting of structutes (a)-(bbb): 
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X is hydrogen, C N8 alkyl, C 3 _ 8 alkenyl, C 3 . 8 alkynyl; 
X 2 rs hydrogen, Chalky!, C 3 , 8 alkenyl, C 3 . 8 alkynyl; 
or X, and X 2 together form =0, =S, =NH; 

R 7 is H, ^j. 8 alkyl 5 CH 2 aryl substituted by one or more substituents Y l3 NR I0 R n , 
NHCOR 125 NHCO^R 13 , CONR 14 R 15 , CH 2 (CH 2 ) n Y 2 , C(=NH)NR t6 R 17 

R 8 is H, C^alkyl, CH 2 aryl substituted by one or more substituents Y,, CONR 13 R 14 , 
CH 2 (CH 2 ) n Y 2; 

is H, C U8 alkyl\CH 2 aryl substituted by one or more substituents Y 1? CH 2 (CH 2 ) n Y 2 ; 
R 10 is H, C,. 8 alkyl, CH 2 aryl substituted by one or more substituents Y 1? CH 2 (CH 2 ) n Y 2 
s H, C,. 8 alkyl, CN 2 aryl substituted by one or more substituents Y l9 CH 2 (CH 2 ) n Y 2 
s H, C,. 8 alkyl, CH-Aaryl substituted by one or more substituents Y,, CH 2 (CH 2 ) n Y 2: 
R 13 is H, C us alkyl, CH 2 a^yl substituted by one or more substituents Y 1? CH 2 (CH 2 ) n Y 2 . 
R 14 is H, C N8 alkyl, CH 2 aryi substituted by one or more substituents Y,, CH 2 (CH 2 ) n Y 2; 
s H, C,. 8 alkyl, CH 2 aryl substituted by one or more substituents Y,, CH 2 (CH 2 ) n Y 2 



R 
R 



1 1 



12 



R 



15 



and 



R 16 is H, C,_ 8 alkyl, CH 2 aryl substituted by one or more substituents Y, 5 CH 2 (CH 2 ) n Y 2 

R 17 is H, C N8 alkyl, CH 2 aryl substituted by one or more substituents Y,, CH 2 (CH 2 ) n Y 2 , 
2. The method of claim 1, wherein skid kappa opioid receptor antagonist is a 
compound of formula (I), wherein R,, R 4 , R 5 , Y,, Y 2 , Z, n, X,, X 2 , and R 7 -R| 7 are as indicated 



above; 



Y 3 is H; 



R 2 and R 3 are each, independently, H, C,. 8 ali^yl, C 3 . 8 alkenyl, C 3 . 8 alkynyl, CH 2 aryl 
substituted by one or more substituents Y,; and 



Rs is a group having a formula selected from th\group consisting of structures (a)- 



(cc). 



and pharmaceutically acceptable salts thereof. 

3. The method of claim 1, wherein said kappa opioidVeceptor antagonist is a 
compound of formula (I) wherein Y,, Y 2 , R 4 , R 5 , Z, n, X,, X 2 a\d R 8 -Ri 5 are as indicated 
above; 



R, is C us alkyl, 
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Y 3 is H; \ 

R 2 and R 3 are each, independently, H or C UE alkyl, wherein R 2 and R 3 cannot both be 
H at the same time; \ 

is a formula selected fiWn the structures (a)-(r); and 
. R 7 is H ? C,_ 8 alkyl, CH 2 aryl Substituted by one or more substituents Y l9 NR l0 R n , 
NHCOR 12? NHC0 2 R 13 , CONR 14 R I5 , dr CH 2 (CH 2 ) n Y 2 . 

4. The method of claim 1 , wherein said kappa opioid receptor antagonist is a 
compound of formula (I) wherein Y 1? Z, nV X,, X 2 and R 8 -Ri 5 are as noted .above; 

is C,. 8 alkyl; \ 
Y 2 is H, CF 3 , CO2R9, C U6 alkyl, NR 10 R\,, NHCOR ]2 , NHC0 2 R 12 , CONR 13 R 14 , CH 2 OH, 
CH 2 OR 85 COCH.R^; \ 
Y 3 is H; \ 

R 2 and R 3 are each, independently, H or methyl, wherein R 2 and R 3 cannot both be H 
at the same time; \ 

R 4 is H, C,. g alkyl, C0 2 C 1 . 8 alkyl, aryl substituted\by one or more substituents Y t and 
the stereocenter adjacent to R 4 is in an (S) configuration; \ 

R 5 is H, C U8 alkyl, CH 2 C0 2 C,_ 8 alkyl; \ 

is a group having a formula selected from the group\consisting of structures (a)-(c) 
and (h)-(o); and \ 

R 7 is H, C^galkyl, CH 2 aryl substituted by one or more substituents Y 1? NR 10 R n , 
NHCOR 12 , NHC0 2 R 135 CONR I4 R 15 , or CH 2 (CH 2 ) n Y 2 . \ 

5. The method of claim 1, wherein said kappa opioid receptonantagonist is a 
compound of formula (I),wherein Y,, Z, n, X ]5 X 2 and R 8 -R M are as indicated above; 
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R\is methyl, 



Y 2 is H, CF 3 , CO.R,, alkyl, NR I0 R n , NHCOR 12 , NHC0 2 R 12 , CONR ]3 R ]4 , 
CH 2 OH 5 CH^ORg, COCH^; 
Y 3 is 

R 2 and are each H or methyl, such that when R 2 is H, R 3 is methyl and vice versa; 
R 4 is C,_ 8 alkyl, CC^C^ alkyl, and the stereocenter adjacent to R 4 has a configuration 



of(S); 



R 5 is H; 

R^ is a group having a formula selected from the group consisting of structures (a) and 
(b); and 

R 7 is H, C,_ 8 alkyl, 0^ 2 aryl substituted by one or more substituents Y, or 
CH 2 (CH 2 ) n Y 2 . 

6. The method of claim\L wherein said kappa opioid receptor antagonist is a 
compound selected from formulae, 14-21 of Fig. 1. 

7. A kappa opioid receptor antagonist compound represented by the formula (I): 



X] x 2 



wherein Q is H or COCj.g alkyl; 

Rj is C]_ 8 alkyl, or one of the following structures: 



Y, is H, OH, Br, ClVF, CN, CF 3 , NO,, N 3 , OR 8 , CO.R,, C,. 6 alkyl, NR 10 R,„ NHCOR I2 , 
NHC0 2 R l2 , CONR 13 R l4 , CH^CH,)^,; 
5 Y 2 is H, CF 3 , CO.R,, C^alkyl, NR 10 R, „ NHCOR 12 , NHC0 2 R l2 , CONR 13 R l4 , CH 2 OH, 

Jj CH 2 OR g , COCHjRg; \ 

J| Y 3 is H, OH, Br, CI, F, CN, W 3 , NO,, N 3 , OR 8 , CO.R,, C,. 6 alkyl, NR 10 R U , NHCOR 12 , 

jU NHC0 2 R 12 , CONR 13 R 14 , CH 2 (CH 2 ) n Y 2 \ 

si R 2 is H, C|_ 8 alkyl, C 3 . 8 alkenyl, Qu alkynyl or CH,aryl substituted by one or more 

2 groups Y,; \ 

y R 3 is H, Ci_ 8 alkyl, C 3 . 8 alkenyl, C 3 . g alkynyl or CH 2 aryl substituted by one or more 

J® groups Y 1; \ 

wherein R 2 and R 3 may be bonded togetnfer to form a C 2 . 8 alkyl group; 
R 4 is hydrogen, C us alkyl, C0 2 C 1 . 8 alky laryl substituted by one or more groups Y,, 
CH 2 aryl substituted by one or more groups Y, or CCaC,. 8 alkyl; 
Z is N, O or S; when Z is O or S there is no RA 
15 R 5 is H, C,_ 8 alkyl, C 3 _ 8 alkenyl, C 3 _ 8 alkynyl, cAc0 2 C,. 8 alkyl, C0 2 C U8 alkyl or 

CH 2 aryl substituted by one or more groups Y,; \ 
n is 0, 1, 2 or 3; \ 

is a group selected from the group consisting of structures (a)-(bbb): 
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^4, 
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, is hydrogen, C N8 alkyl, C 3 _ 8 alkenyl, C 3 . 8 alkynyl; 
X\is hydrogen, C,_ 8 alkyL C 3 _ 8 alkenyl, C 3 _ 8 alkynyl; 
or XVand X 2 together form =0, =S, =NH; 

R 7 is HKC^alkyl, CH 2 aryl substituted by one or more substituents Y,, NR l0 R n , 
NHCOR I2 , NHCb 2 R 13 , CONR M R 15 , CH 2 (CH 2 ) n Y 2 . C(=NH)NR I6 R I7; 

R 8 is H, C,.^lkyl, CH 2 aryl substituted by one or more substituents Y„ CONR 13 R M , 
CH 2 (CH 2 ) n Y 2; 

R^ is H, C N8 alk^l, CH 2 aryl substituted by one or more substituents Y„ CH 2 (CH 2 ) n Y 2 ; 
R I0 is H, C,. 8 alkyl\CH 2 aryl substituted by one or more substituents Y„ CH 2 (CH 2 ) n Y 2; 

i_ 8 alkyl, OH 2 aryl substituted by one or more substituents Y,, CH 2 (CH 2 ) n Y 2 
. 8 alkyl, CriV aryl substituted by one or more substituents Y,, CH 2 (CH 2 ) n Y 2 
. 8 alkyl, CH 2 aryl substituted by one or more substituents Y„ CH 2 (CH 2 ) n Y 2 
. 8 alkyl, CH 2 ai^J substituted by one or more substituents Y„ CH 2 (CH 2 ) n Y 2 . 
1.8 alkyl, CH 2 aryl Substituted by one or more substituents Y,, CH 2 (CH 2 ) n Y 2 . 
.8 alkyl, CH 2 aryl substituted by one or more substituents Y„ CH 2 (CH 2 ) n Y 2: 

and 



R„ is H,C 
R ]2 is H, C 
R| 3 is H, C 
R 14 is H, C 
R, 5 is H, C 
R 16 is H, C 



!30 



R I7 is H, C,. 8 alkyl, CH 2 aryl substituted by one or more substituents Y„ CH 2 (CH 2 ) n Y 2 
and pharmaceutically acceptable saltsUhereof. 

8. The kappa opioid receptor antagonist compound of claim 7, wherein R,, R 4 , R 5 , Y„ 
Y 2 , Z, n, X,, X 2 , and R 7 -Ri ? are as indicated abo 1 
Y 3 is H; 

R 2 and R 3 are each, independently, H, C,_ 8 al^yl, C 3 _ 8 alkenyl, C 3 . 8 alkynyl, CH 2 aryl 
substituted by one or more substituents Y,; and 



R<> is a group having a formula selected from thagroup consisting of structures (a)- 



25 



(cc). 



9. The kappa opioid receptor antagonist compound^of claim 7, wherein Y,, Y 2 , R^, R 5 , 
Z, n, X h X 2 and R 8 -Ri 5 are as indicated above; 
R, is C,_ 8 alkyl, 




f-C-\Y 2 l c \J % 
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X, is H; 

R 2 and R 3 are each, independently, H or C,_ 8 alkyl, wherein R 2 and R 3 cannot both be 
H at the same lime; 

is a formula selected from the structures (a)-(r) shown above; and 

R 7 is H, alkyl, CH 2 aryl substituted by one or more substituents Y,, NR ]0 R n , 
NHCOR 12 , NHC0 2 R 13 \C0NR 14 R ]53 or CH 2 (CH 2 ) n Y 2 . 

10. The kappa oproid receptor antagonist compound of claim 7, wherein Y,, Z, n, X,, 
X 2 and R 8 -R )5 are as noted above; 

Ri is C,_ 8 alkyl; \ 

Y 2 is H, CF 35 C0 2 R9 5 C,_ 6 \lkyl, NR I0 R„, NHCOR 12 , NHC0 2 R 12 , CONR 13 R M , CH 2 OH, 
CH 2 OR 8 , COCHJ^; \ 

Y 3 is H; \ 

R 2 and R 3 are each, independently^, H or methyl, wherein R 2 and R 3 cannot both be H 
at the same time; \ 

R 4 is H, C,_ 8 alkyl, C0 2 C 1 . 8 alkyl, arylVibstituted by one or more substituents Y, and 
the stereocenter adjacent to R 4 is in an (S) configuration; 

R 5 is H, C u8 alkyl, CH 2 C0 2 C,. 8 alkyl; \ 

R 6 is a group having a formula selected fromsthe group consisting of structures (a)-(c) 
and (h)-(o); and \ 

R 7 is H, C,. 8 alkyl, CH 2 aryl substituted by one or more substituents Y,, NR I0 R,,, 
NHCOR 12 , NHC0 2 R 13 , CONR I4 R 15 , or CH 2 (CH 2 ) n Y 2 . \ 

1 1 . The kappa opioid receptor antagonist compoundVf claim 7, wherein Y,, Z, n, X,, 
X 2 and R 8 -Ri 4 are as indicated above; \ 

R, is methyl, \ 
Y 2 is H, CF 3 , C0 2 R9, C,. 6 alkyl, NR I0 R n , NHCOR 12 , NHC0 2 R 12 , CONR 13 R H , 
CH 2 OH, CH 2 OR 8 , COCH.R^ \ 
Y 3 is H; \ 

R 2 and R 3 are each H or methyl, such that when R 2 is H, R 3 is methyl and vice versa; 



is Cj.g alkyl, CC^Cj.g alkyl, and the stereocenter adjacent to has a configuration 



of(S); 



Rs is a group having a formula selected from the group consisting of structures (a) and 



(b); and 

R 7 is H, C,_ 8 Vlkyl, CH 2 aryl substituted by one or more substituents Y ] or 
CH 2 (CH 2 ) n Y 2 . 

12. The kappa opioid receptor antagonist of claim 7, wherein said compound is a 
compound selected from formulae 14-21 of Fig. 1. 

13. A pharmaceuticalVomposition comprising: 

an effective amount of a\appa opioid receptor antagonist and a physiologically 
acceptable carrier, wherein the kappa opioid receptor antagonist is a compound of formula (I): 




R4 



(I) 



wherein Q is H or COC,^ alkyl; 

R, is Cj.g alkyl, or one of the following structures: 




c-Vy 2 



H 2 



'n 



Y 




Y, is HNOH, Br, CI, F, CN, CF 3 , N0 2 , N 3 , OR 8 , C0 2 R,, C,. 6 alkyl, NR ]0 R ll? NHCOR, 
NHC0 2 R 12 , COnV 3 R 14 , CH 2 (CH 2 ) n Y 2 ; 

Y 2 is H, CF 3 ;ra 2 R 95 C w alkyl, NR, 0 R n , NHCOR 12? NHC0 2 R )2 , CONR I3 R 14 , CH 2 OH, 
CH 2 OR 8 , COCH.R*,; \ 

Y 3 is H, OH, Br, V F, CN, CF 3 , N0 2 , N 3 , OR 8 , C0 2 R>, C,. 6 alkyl, NR I0 R n , NHCOR, 
NHC0 2 R I25 CONR ]3 R l45 CH^CH 2 ) n Y 2 ; 

R 2 is H, C,_ 8 alkyl, C 3 _ 8 Vkenyl, C 3 . 8 alkynyl or CH 2 aryl substituted by one or more 
groups Y,; \ 

R 3 is H, C,_ 8 alkyl, C 3 . 8 alkeWl, C 3 _ 8 alkynyl or CH 2 aryl substituted by one or more 
groups Y 1; \ 

wherein R 2 and R 3 may be bonded together to form a C 2 _ 8 alkyl group; 

R 4 is hydrogen, C ( _ 8 alkyl, C0 2 C ug Vlkylaryl substituted by one or more groups Y 1? 
CH 2 aryl substituted by one or more groups i^,, or C0 2 C N8 alkyl; 

Z is N, O or S; when Z is O or S, there *s no R 5 

R 5 is H, C,. 8 alkyl, C 3 . 8 alkenyl, C 3 _ 8 alkynW, CH.COX^ alkyl, C0 2 C t _ 8 alkyl or 
CH 2 ary 1 substituted by one or more groups Y, ; \ 

R^ is a group selected from the group consisting of structures (a)-(bbb): 
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X. is hydrogen, C,_ 8 alkyl, C 3 _ 8 alkenyl, C 3 , 8 alkynyl; 
X 2 rs hydrogen, C,. 8 alkyl, C 3 _ 8 alkenyl, C 3 . 8 alkynyl; 
or X,\nd X 2 together form =0, =S, =NH; 

R 7 is H, X^,_ 8 alkyl, CH 2 aryl substituted by one or more substituents Y,, NR 10 R n , 

NHCOR 12 , NHCO^, CONR I4 R I5 , CH 2 (CH 2 ) n Y 2 , C(=NH)NR 16 R 17; 

R 8 is H, C N8 alkyl ? CH 2 aryl substituted by one or more substituents Y,, CONR )3 R l4 , 

CH 2 (CH 2 ) n Y 2; \ 

R^ is H, C,_ 8 alkyl\CH 2 aryl substituted by one or more substituents Y,, CH 2 (CH 2 ) n Y 2 ; 
Rio is H, C,. 8 alkyl, CH 2 aryl substituted by one or more substituents Y 1? CH 2 (CH 2 ) n Y 2 
R n is H, C^g alkyl, CN 2 aryl substituted by one or more substituents Y,, CH 2 (CH 2 ) n Y^ 
R I2 is H, C N8 alkyl, CH 2 \aryl substituted by one or more substituents Y,, CH 2 (CH 2 ) n Y 2 
R 13 is H, C,. 8 alkyl, CH 2 aWl substituted by one or more substituents Y,, CH 2 (CH 2 ) n Y 2 
R 14 is H 5 C,. 8 alkyl, CH 2 aryl substituted by one or more substituents Y,, CH 2 (CH 2 ) n Y 2 
R ]5 is H, Cj.g alkyl, CH 2 aryl substituted by one or more substituents Y,, CH 2 (CH 2 ) n Y 2 
R 16 is H, C,_ 8 alkyl, CH 2 aryl substituted by one or more substituents Y,, CH 2 (CH 2 ) n Y 2 

and \ 

R ]7 is H, C^g alkyl, CH 2 aryl substiruted by one or more substituents Y ]9 CH 2 (CH 2 ) n Y 2 

or a pharmaceutically acceptable salt thereofA 

14. The pharmaceutical composition oVclaim 13, wherein said kappa opioid receptor 
antagonist is a compound of formula (I), whereirlR,, R 4 , R 5 , Y 1? Y 2 , Z, n, X,, X 2 , and R 7 -R ]7 
are as indicated above; \ 

Y 3 is H; \ 

R 2 and R 3 are each, independently, H, C,_ 8 alkyL C 3 . 8 alkenyl, C 3 . 8 alkynyl, CH 2 aryl 
substituted by one or more substituents Y,; and \ 

R 6 is a group having a formula selected from the group consisting of structures (a)- 
(cc). \ 

1 5. The pharmaceutical composition of claim 13, wherein said kappa opioid receptor 
antagonist is a compound of formula (I), wherein Y |9 Y 2 , R 4 , Ra Z, n, X,, X 2 and R 8 -R 15 are as 
indicated above; \ 

R, is C u8 alkyl, \ 



4 



D 5 



10 



15 



20 



Y 3 is H; 

R 2 and R 3 are e^ch, independently, H or C,. g alkyl, wherein R 2 and R 3 cannot both be 
H at the same time; 

R^ is a formula selected from the structures (a)-(r) shown above; and 

R 7 is H, C N8 alkyl, CHoaryl substituted by one or more substituents Y,, NR I0 R U , 
NHCOR 12 , NHC0 2 R 13 , CONr\r i5 , or CH 2 (CH 2 ) n Y 2 . 

16. The pharmaceutical composition of claim 13. wherein said kappa opioid receptor 
antagonist is a compound of formula (I), wherein Y,. Z. n, X t , X 2 and R 8 -R| 5 are as noted 
above; 

Rj is Cj.g alkyl; 

Y 2 is H, CF 3 , C0 2 R^ C U6 alkyl, W t0 R,„ NHCOR I2 , NHC0 2 R I2 , CONR 13 R 14 , CH 2 OH, 
CH 2 OR 8 , COCH 2 R^; 
Y 3 is H; 

R 2 and R 3 are each, independently, H or\methyl, wherein R 2 and R 3 cannot both be H 
at the same time; 

R4 is H, C,. 8 alkyl, C0 2 C,_ 8 alkyl, aryl substituted by one or more substituents Y, and 
the stereocenter adjacent to R^ is in an (S) configuratipn; 
R 5 is H, C,. g alkyl, CH 2 C0 2 C,. 8 alkyl; 

R^, is a group having a formula selected from the^group consisting of structures (a)-(c) 
and (h)-(o); and 

R 7 is H, C,. 8 alkyl, CH 2 aryl substituted by one or more substituents Y,, NR I0 R n , 
NHCOR I2 , NHC0 2 R 13 , CONR 14 R I5 , or CH 2 (CH 2 ) n Y 2 . 
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7. The pharmaceutical composition of claim 13, wherein said kappa opioid receptor 
antagonist is a compound of formula (I), wherein Y 1? Z, n, X,, X 2 and R 8 -R| 4 are as indicated 
above; 

R, is i^ethyl, 

Y 2 is HJCF 3 . C0 2 R^ C,_ 6 alkyh NR H) R,,, NHCOR l2 . NHC0 2 R )2 , CONR l3 R 14 , 
CH 2 OH, CH 2 OR 8 ,\oCH 2 R«; \ 
Y 3 is H; 

R 2 and R 3 are eachvH or methyl, such that when R 2 is H, R 3 is methyl and vice versa; 
R4 is C,. 8 alkyl, C0 2 6^_ 8 alkyl, and the stereocenter adjacent to has a configuration 

of(S); 

R 5 is H; 

is a group having a formul^ selected from the group consisting of structures (a) and 

(b); and 

R 7 is H, C,. 8 alkyl, CH 2 aryl substituted by one or more substituents Y, or 
CH 2 (CH 2 ) n Y 2 . 

18. The pharmaceutical composition of cfeim 13, wherein said kappa opioid receptor 
antagonist is a compound selected from formulae 14^21 of Fig. 1. 

19. The pharmaceutical composition of claim 1 J\wherein said composition is an 
injectable composition. 

20. The pharmaceutical composition of claim 13, wherei^i said composition is an 
orally administrable composition. 

21. The pharmaceutical composition of claim 20, wherein said orally administrable 
composition is in a form selected from the group consisting of tablets, capsizes, troches, 
powders, solutions, dispersions, emulsions and suspensions. 
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